This study investigates whether the usage patterns of resultative constructions (e.g., The lake froze solid; Tom painted the wall white) in argumentative essays written by Korean-speaking learners of English follow the usage-based principles influencing first language acquisition. Specific research questions addressed in this study are: a) whether resultative constructions with high complexity and low frequency are more difficult to learn for Korean-speaking learners of English than other types of argument structure constructions, and b) whether learners expand their choice of verbs in the resultative constructions as their proficiency increases. Multiple regression analyses showed that the occurrence of resultative constructions explains the variability of learner proficiency better than that of other constructions. In addition, learners employed less frequent and more varied types of verbs in the resultative constructions as their proficiency was higher. Our findings suggest that usage-based theories of language development hold true in the context of foreign language learning.
Introduction
The usage-based account explains language development as an input-driven process whereby language items that are more frequent and/or more noticeable in input are acquired more easily and at earlier stages of language development (Barlow and Kemmer 2000; Bybee 2008; Croft 2001; Ellis 2008; Goldberg 1995 Goldberg , 2006 Kay and Fillmore 1999; Langacker 2000; Tomasello 2003) . It is well-known that children start off with item-based learning of prefabricated verbal chunks, e.g., look here and gimme that, and then advance toward formulating abstract representations of argument structure constructions, e.g., NP-V-NP-NP (Cameron-Faulkner, Lieven and Tomasello 2003; Campbell and Tomasello 2001; Childers and Tomasello 2001; Farrar 1990, constructions through statistical learning based on their language experience, however, they become less constrained by the paradigmatic connections between verbs and constructions and start to integrate a wide selection of verbs, including those that are non-prototypical in a target construction (Goldberg 1995; Tomasello 2003) , as in Paul wiped the table clean and Sally sneezed the tissue off the table.
The observations of the first language (L1) development in light of usage principles bring up the question of whether the same acquisition process applies to second language (L2) learners. So far, few studies have focused on the role of language experience in the L2 development of argument structure constructions. Assuming that L2 proficiency can be a good indication of estimated language experience (e.g., Luk and Bialystok 2013) , particularly in the context where English is learned as a foreign language (EFL) and its input is restricted to classroom exposure, examining usage patterns of learners at different proficiency levels will allow us to capture the relation between language experience and the ability to use target constructions.
Against this backdrop, the present study examines the production of the English resultative construction by Korean EFL learners from the perspective of usage-based language development. The English resultative construction, as shown in (1) , denotes the change of state (1a-b) or location (1c-d) experienced by the subject or the object (Goldberg 1995; Goldberg and Jackendoff 2004) . associated with the acquisition of resultatives in L2 learners, however, less is known about specific processes underlying the L2 acquisition and development of resultatives.
Moreover, previous research has relied largely on receptive measures to assess L2
learners' linguistic knowledge of resultatives, such as acceptability judgment, sentencesorting, and translation tasks, and little evidence is proffered on the way that L2
learners develop an ability to produce the target construction across various proficiency levels. To address these gaps, this study adopts the usage-based linguistic framework and examines L2 learners' production patterns of English resultative constructions to determine whether L2 learners follow similar acquisitional processes as L1 children.
This paper presents two corpus-based analyses that examined occurrences of four types of resultatives (intransitive and transitive resultatives denoting a change of state and path, respectively) in argumentative essays produced by Korean college students aligned at three proficiency levels (beginner, intermediate, and advanced) . Motivated by the usage-based language learning, the analyses employed in this study explore the relationship between learners' ability to produce each resultative type and their writing proficiency, as well as investigate the types of verbs that the learners used in the target constructions. Specific questions we ask in this study are 1) whether the frequency and complexity of resultatives in EFL learners' essays can account for a significant amount of variation among different proficiency levels, and 2)
whether learners expand their choice of verbs in the use of resultatives as their proficiency increases. Answering these questions will help to better characterize the process of EFL learners' development of English resultatives within the framework of usage-based theories as well as provide EFL teachers with detailed guidelines about how to teach target constructions to learners.
The English Resultative Construction
The resultative construction is structurally represented as containing a resultative phrase headed by an adjective or a particle. This construction denotes either an intransitive or transitive meaning. The intransitive meaning denotes a theme undergoing a change in its state or location, or "X becomes Y"; the transitive meaning denotes that an agent causes a theme to change its state or location, or "X causes Y to become Z" (Bencini and Godberg 2000; Goldberg 1995; Goldberg and Jackendoff 2004) . The syntactic and semantic characteristics of the resultative construction distinguish it from other constructions that contain ostensibly similar structures. Consider the sentences in (2), for example.
(2) a. Jim washed the jacket clean.
b. Jim wore the jacket wet.
c. Jim considered Mary stupid.
Although the sentences in (2) share the same surface word order configuration, Subj-Verb-Object-Adjective, only (2a) is considered as an instance of the resultative construction since this meets the semantic constraint of resultatives, namely the object's change of state or location induced by the subject's action (i.e., Jim washed the jacket, and as a result, the jacket became clean). In contrast to (2a), the other two sentences do not involve a resultative meaning: The status of the jacket being wet in (2b) is not caused by Jim's action of wearing it, and the state of Mary in (2c) has little to do with the consequence of Jim's action of considering. The semantic asymmetry among the sentences in (2), in spite of their structural proximity, points to the need for considering both syntactic and semantic properties in characterizing resultatives. Goldberg and Jackendoff (2004) provide a fine-grained analysis of the resultative construction by elaborating it in terms of two subevents: the verbal subevent contributed by the verb and the constructional subevent contributed by the construction.
According to their account, these two subevents interact with each other to deliver a single event in such a way that "the verb subevent is the means by which the constructional subevent takes place" (p. 538). For example, the sentence Tom drunk himself stupid denotes a resultative meaning by integrating the constructional meaning of "Tom caused himself to be stupid" and the verbal meaning of "by drinking."
Depending on the structural and semantic properties of the constructional subevent, Goldberg and Jackendoff (2004) On the other hand, the resultative phrase in the spatial resultative expresses the change of location of a theme resulting from an agent's action or an event. For instance, in (3b) and (3d), the ball and the stone undergo a change of location as a result of the agent Jim's action and the sliding event, respectively.
The resultative constructions are also divided into intransitive and transitive resultatives depending on whether the construction involves a causing event. For example, the sentences (3a) and (3b) are categorized as transitive resultatives because they involve an agent instigating an action to cause the theme to change state or location. The sentences (3c) and (3d), on the other hand, are examples of intransitive resultatives since there is no explicit agent that gives rise to the change of state or location of the theme.
In sum, the four types of resultatives are distinguished from one another in terms of both semantic and syntactic properties. The resultatives denoting a change in the state, as in (3a) and (3c), involve an adjective or a figurative particle (e.g., down meaning disappointed, as in Tom let me down) in the resultative phrase, whereas the resultatives denoting a change of location, as in (3b) and (3d), project a prepositional phrase or a spatial particle (e.g., down meaning downward movement, as in Jane went down) as a resultative phrase. On the other hand, transitive (3a-b) and intransitive resultatives (3c-d) include different argument structure configurations, involving two nominal arguments and one nominal argument, respectively.
Usage-based Acquisition of Resultatives
The L1 acquisition of resultatives has been captured within the usage-based linguistic framework (Barlow and Kemmer 2000; Bybee 2008; Croft 2001; Ellis 2008; Goldberg 1995 Goldberg , 2006 Kay and Fillmore 1999; Langacker 2000; Tomasello 2003 The usage-based model predicts that the acquisition of complex constructions is protracted in the developmental process, due to its low input frequency, inconsistent lexical entries, and collocational restrictions (Boas 2003) . The best illustration of such cases is the acquisition of the resultative construction. In English, resultatives are less frequent than other constructions such as simple transitives and ditransitives (Snyder 2001 Boas (2003) found that the resultative use of the verb wipe almost always included the resultative phrase meaning 'removal of an unwanted substance.'
The difficulty of acquiring the resultative constructions, particularly the transitive ones, has been attested by two studies on L1 acquisition. First, Snyder (2001) analyzed the spontaneous speech from twelve children aged of 1;4 and 2;6 in the CHILDES database and found that the occurrence of the transitive resultative constructions was severely restricted, presumably due to their "extremely low frequency" in input (p. 327). Similarly, Sethuraman (2002) by the use of a limited set of highly frequent verbs with general and less specific semantic features (Akhtar 1999; Akhtar and Tomasello 1997; Bates and MacWhinney 1987; Ninio 1999; Pinker 1989; Tomasello 1992 (Goldberg 1995) .
This usage-based account of verb usage has been validated in the L1 acquisition of the resultative construction. Sethuraman (2002) found that young children relied strongly on high frequency verbs with semantically light contents, such as get, come, make, have, and put, in their production of resultatives. Beyond this early item-based phase, usually sometime after the third birthday (Tomasello 2003) , children make generalizations and abstractions about the form-meaning pairing of the resultative construction, as evidenced by the novel and productive use of the construction, e.g.,
Are you washing me blind? and You're combing me baldheaded (Bowerman 1982 ).
Children's novel and creative use of the verbs in the resultative construction indicates that they have reorganized their knowledge of independently learned items and established abstract constructional schema through generalizations over numerous instances of tokens. With a substantial exposure to resultatives, children at this stage are able to recalibrate their linguistic knowledge for specific semantic and syntactic constraints on the use of the construction (Boas 2003; Richter and van Hout 2013) .
Taken together, the basic principles and predictions of usage-based approaches can provide a reasonable account for the L1 acquisition of the resultative construction.
The usage-based model predicts that the low frequency and high variability of the resultative construction make it more difficult to learn and use the target construction compared to other constructions. In addition, it predicts step-wise phases for the use of verbs in the resultative construction, which progresses from using prototypical, high-frequency verbs to using non-prototypical verbs. These usage-based approaches to the learning of resultative constructions, however, have not been tested in the context of L2 acquisition, which involves various usage-related characteristics such as limited L2 exposure, proficiency, and learning channel (e.g., immersive learning vs. classroom exposure).
The Present Study
The usage-based acquisition of English resultatives leads to a question as to whether L2 developmental process follows a similar trajectory as L1 acquisition. To address this question, the present study explores usage patterns of resultatives in argumentative essays written by Korean EFL learners at different proficiency levels.
Specific research questions are summarized as follows:
(A) Do the frequency and complexity of resultatives in EFL learners' essays account for a significant amount of variation among different proficiency levels?
(B) Do EFL learners expand their choice of verbs in the use of resultative construction as their proficiency increases?
The first research question rests on the observation that the resultative constructions are highly infrequent in both L1 (e.g., Snyder 2001) and L2 input (e.g., Whong-Barr 2005) and are structurally complex. To the extent that input frequency and complexity determine the relative difficulty of acquiring target constructions (e.g., Ellis 2012), this study predicts that the resultative construction significantly contributes to distinguishing learner proficiency compared to other constructions. Among the four types of resultatives (i.e., transitive and intransitive resultatives denoting a change of property or a change of location), we predict that the more complex and less frequent transitive resultatives will explain more variance of proficiency. Testing this prediction will help establish whether EFL learners also follow the step-by-step process like L1 children, moving from acquiring simple, highly frequent constructions to establishing representations of complex, less frequent constructions.
The second question focuses on the learners' ability to integrate a verb with a target construction. Based on the usage-based perspective that extensive experience with a target construction allows one to build an abstract representation beyond item-level acquisition (e.g., Bencini and Goldberg 2000; ), we predict that proficient learners are more likely than less proficient learners to employ a wide variety of verbs including those that do not typically appear in the target constructions.
Data
The study involved 156 written essay samples produced by native and nonnative Table 1 summarizes the corpus information for L2 learners at each proficiency level as well as for native speakers. The first analysis focused on the first research question and investigated how the frequency of resultatives contributes to the prediction of L2 learners' proficiency.
Based on the observations in L1 acquisition that the English resultative constructions are complex and highly infrequent in input and thus acquired later compared to other constructions (e.g., Snyder 2001), we predicted that L2 learners at low proficiency will have difficulty producing these constructions, whereas L2 learners with higher proficiency will show an increased number of resultatives. As a consequence, the frequency and complexity of the resultative constructions will significantly contribute to the prediction of L2 proficiency compared to other constructions. Moreover, it is probable that the predictive power among the different types of resultative constructions will be contingent on their relative complexity and frequency in such a way that the more complex and less frequent transitive resultatives will have a stronger predictive power than the less complex and more frequent intransitive resultatives. To test these predictions, a multiple regression analysis was carried out, with occurrences of four resultative and four non-resultative constructions as predictors and proficiency levels (beginner, intermediate, advanced, and native speaker) as a dependent variable. We examined the extent to which the relative coefficients of the variables predict the proficiency levels in written production.
Variable selection and coding procedure
We inspected each sentence in the essay samples and identified a total of eight major types of English argument structure constructions as specified in Construction Grammar (Goldberg 1995 (Goldberg , 2006 . These constructions include transitive resultatives denoting a change in object's state (TR-S, e.g., Tom painted the wall white) or location (TR-L, e.g., Jim hit the ball into the hole), intransitive resultatives denoting a change in subject's state (IR-S, e.g., The water froze solid) or location (IR-L, e.g., The stone sled down the hill), intransitive construction (INT, e.g., The sun rose), simple transitive construction (ST, e.g., Jane saw the dog), ditransitive construction (DI, e.g., Nancy gave Joe some money), and periphrastic causative construction (CT e.g., Mary made John wash the dishes). While Construction Grammar characterizes each of these constructions as an individual unit distinct from one another in terms of form and meaning (Goldberg 1995) , the four resultative types are closely associated with one another, as reviewed earlier. We thus analyzed the eight constructions as individual variables, while paying particular attention to the four resultative-type constructions, to address our research questions. Across the three proficiency groups, the occurrences of these eight constructions were counted in the written samples. To ensure that the analysis included only the cases that reflect participants' knowledge of these constructions, we discounted errors irrelevant to the constructional knowledge, such as misspelling, incorrect use of tense and agreement morphemes in a verb, omission or incorrect use of articles, and omission of the plural morpheme for a plural noun phrase. Table 2 shows the frequency count for each construction. 
Results
We conducted a multiple regression analysis, with frequencies of the eight target constructions as predictors and proficiency groups as a dependent variable. Prior to data analysis, the occurrences of the eight construction types across groups were normalized through arcsine transformation. This was done because frequency-based data often fail to meet the normal distribution requirement, and transforming raw frequencies to arcsine-square-root proportions makes the data more suitable for a regression analysis (e.g., Sokal and Rohlf 1995) . The arcsine-transformed values were then submitted to a multiple regression analysis as variables predicting the proficiency levels.
Before running the analysis, multicollinearity was checked across the selected variables. As diagnostics of multicollinearity, a correlation and a variance inflation factor (VIF) were inspected for each pair of the variables. A sign of multicollinearity is generally indicated by high pairwise correlations (/r/>.65) (Wolfe-Quintero, When the relative predictive power indicated by each standard coefficient was compared across the eight constructions, the two transitive resultative constructions, When relative predictive power indicated by each standard coefficient was compared across the target constructions, TR-S and ST contributed the most to the Overall, the results of the regression analyses demonstrated that among the eight constructions investigated, the transitive resultative constructions -TR-S and TR-L -significantly contributed to the prediction model with the strongest predictive power, both in the model including all four groups and in the model including only L2 learners. These results indicate that learners were more likely to produce the transitive resultative constructions as their proficiency was higher. Among the different types of resultative constructions, the transitive ones had greater predictive powers than the intransitive ones, confirming our prediction that the transitive resultative constructions will explain more variance of proficiency than the intransitive resultative constructions. Unexpectedly, ST also showed a strong predictive power.
Considering that ST is one of the highly frequent, simple constructions, this result appears inconsistent with our prediction that constructions with more frequency and less complexity will be less likely produced as learner proficiency rises. Other than this unexpected finding, the results of the regression analyses support our prediction that the transitive resultative constructions give rise to a better prediction of the proficiency levels than other constructions by virtue of their complexity and low frequency in input.
To see how much variation exists in the production of resultatives among the proficiency groups, we compared the number of the two resultative types -transitive and intransitive -across the groups. Table 5 
Analysis 2: Verb types in resultatives
Our second research question is concerned with changes in the verb types as learners progress from item-based or verb-centered acquisition to formulation of abstract constructional knowledge. Previous research on L1 acquisition proffered evidence that young children tend to rely heavily on a limited set of high frequency verbs (e.g., Ninio 1999) . In contrast, adults are found to have an ability to apply abstract constructional knowledge in sentence processing, regardless of specific verbs involved in a sentence (e.g., Bencini and Goldberg 2000; Robenalt and Goldberg 2015) . We explored whether a similar developmental process is found in the EFL learners' production of the resultative constructions by examining the verb types employed in the target constructions by each proficiency group. Our specific prediction follows that less proficient learners will show dominant reliance on a small number of high frequency verbs, just as L1 children do, whereas advanced learners will utilize a broad range of verbs to produce resultatives, indicating that they have established abstract knowledge of the target constructions.
Variable selection and coding procedure
As in the previous analysis, resultatives in participants' essays were divided into two types by complexity -intransitive and transitive resultatives. Tokens of verbs that appeared in each construction type were counted across the learner groups (L2-B, L2-I, L2-A) as well as for the native speaker group. We also calculated frequency of each verb based on the corpus from Centre for Lexical information (CELEX). Table 6 displays information of the verbs employed by each group. Results
Results
showed that the advanced learners and native speakers tended to use less frequent verbs than the beginner and intermediate learners. We compared verb usage patterns across the groups by focusing on verb types and frequency. Let us first focus on the L2-B group. This group used only seven verbs for intransitive and ten verbs for transitive resultatives (see Figure 2 ). In particular, the learners in this group showed dominant reliance on high frequency verbs such as go (e.g., We might go to the jail because of our misunderstood-advice for him) and make (e.g., Physical punishment and other punishment could make things better if they collaborated).
These results are consistent with the verb usage patterns observed in L1 speaking children who overextend a small set of high frequency verbs in diverse constructions (e.g., Ninio 1999) . As shown in Table 6 , the mean CELEX frequency in this group (2.92 for the intransitive; 2.44 for the transitive resultatives) was relatively higher compared to that in any other group.
A similar tendency was found for the L2-I group, who was largely dependent upon a limited number of verbs in their production of resultatives: They used 14 verbs for intransitive and 12 verbs for transitive resultatives (see Figure 3 ). This group most dominantly used become (e.g., Bad children become worse when they received physical punishments) for intransitive and make (e.g., Physical punishment only makes situation worse) for transitive resultatives. The mean CELEX verb frequency for intransitive resultatives (2.58) was lower than that of the beginner group, but the mean of the verbs for transitive resultatives (2.57) was similar to that of the beginner group (see Table 5 ).
Compared to the small number of verbs employed by the beginner and the intermediate learners, the L2-A group utilized a much wider range of verbs: 23 verbs for intransitive and 35 verbs for transitive resultatives (see Figure 4) . In particular, this group used verbs that do not typically appear in the resultative construction, such as steer (e.g., having to steer abruptly out of the way) and hold (e.g., one arm must be held stiff), indicating their ability to creatively use various verbs in the resultative constructions. Not only the selection of the verbs was widely distributed, their frequency was also lower compared to that in the beginner and intermediate groups.
The mean CELEX word frequency for the verbs in the L2-A group was very low, with 2.22 for intransitive and 2.13 for transitive resultatives.
Finally, the native speaker group also showed a wide distribution of verb usage, employing 20 types of verbs for intransitive and 63 types of verbs for transitive resultatives (see Figure 5) . Compared with the L2-A group, the CELEX frequency of the verbs used for intransitive resultatives (2.38) was slightly higher, but the CELEX frequency of the verbs for transitive resultatives (2.08) was lower, suggesting that the native speakers, like the L2-A group, used many low-frequency verbs in their production of resultatives. 
Discussion and Conclusion
The primary goal of this study was to characterize the general process of the EFL learners' acquisition and use of the English resultative constructions on the basis of the usage-based principles by examining their production patterns in argumentative essays aligned at different proficiency levels. In light of the usage-based theoretical framework, this study addressed two key questions that apply to the L2 acquisition of English resultatives: a) gradual development of resultative constructions and b) transition in verb usage from item-based to construction-based stages. In the corpus-based analyses, we found that the frequency count of the resultative constructions -in particular, the transitive resultative constructions -predicted proficiency differences among the EFL learners more strongly than non-resultative constructions, and the range and frequency of the verbs used in the resultative constructions differed across the proficiency levels. In this section, we discuss how these results are aligned with the usage-based theories of language development. It is noteworthy that group differences in the production of resultatives were more prominent in the transitive than intransitive resultatives. In the regression analyses, the two transitive resultatives -TR-S and TR-L -exhibited stronger prediction powers than the intransitive ones. In the ANOVA analysis, a significant group difference was found only in the transitive resultative constructions, but not in the intransitive resultative constructions. These production patterns are reminiscent of the lack of an ability to produce less frequent, complex constructions in L1 children, who prefer simple item-based expressions to conceptually and structurally more complex constructions. It seems that the beginner and intermediate learners in our study had less difficulty at least in producing the intransitive resultatives (but see below for a discussion of their difficulties with the use of various types of verbs in this construction). When producing these constructions, learners are assumed to have few cognitive demands as the production of these constructions requires a simple argument structure (i.e., a subject and a subject oblique) and a single meaning concerning the movement or state of the theme. Such simple semantic and syntactic structure may be easily learned as chunks and used repeatedly without cognitive difficulties (e.g., Tomasello 2003) .
The situation is different, however, in the production of the transitive resultative constructions. Not only should learners manage a greater number of arguments including a subject, an object, and an object oblique, they also need to consider causal relations between a subject and an object and integrate this information with In addition, the finding that the beginner and intermediate learners in our study showed a restricted use of verbs points to the need for teaching the relationship between the resultative constructions and the verbs that can integrate with these
constructions. It appears that these lower-level learners had little problem using the verbs denoting a resultative meaning on their own such as make and become in resultatives, since these verbs not only coincide with the resultative constructions in terms of their meanings but also appear most frequently in the target constructions.
However, these learners did not seem to notice that some verbs, which do not inherently signal a resultative meaning, can still be used in resultatives. For example, verbs such as sneeze and drink do not contain a resultative meaning but can be used in resultative sentences as in John sneezed the tissue off the table and Mike drank the pub dry. Given that such sentences are produced and comprehended through both constructional and verbal information, learners need to be directed to consider both verbal and constructional meaning, not simply relying on the verbal cue alone. In this regard, EFL teachers may need to focus on constructional cues when they present target constructions and emphasize that verbs with no resultative meaning can still be used in resultatives when the verbal meaning is supplemented by the constructional information. Such efforts are expected to raise students' awareness of constructional information and help them produce the resultative constructions without excessive reliance on verbs.
While we conclude that the current results lend support for the usage-based theories of language learning, we acknowledge some limitations of this study. First, our findings may also be explained by general L2 developmental patterns, not necessarily by the usage-based approach, whereby learners gradually progress from acquiring simple to complex components in several domains including lexis, morphology, syntax and pragmatics. Thus, one may interpret our findings in line of previous research showing general L2 learning processes. Nevertheless, we highlight implications of this study as advancing our knowledge of how particular constructions such as resultatives present production problems to EFL learners and how such problems are alleviated by increasing proficiency, a research question less well-understood in previous studies. Considering that English resultatives have received less attention compared to other grammatical points in the EFL setting, we expect our findings to raise awareness of teachers and students with regard to the importance of this complex construction. More importantly, we showed a close association between language proficiency and learners' ability to employ verbs with the resultative construction. While an integration of verb and construction has been widely investigated in L1 acquisition settings (e.g., MacWhinney 2008; Ninio 1999; Tomasello 2003) , only few studies have looked at this issue in the EFL context (cf. Ellis 2008) . In this study, therefore, we address the issue of verb-construction association in a more comprehensive way by involving specific types of constructions that have not been closely examined. Although our findings are by no means novel in terms of the usage-based approach and general perspectives of L2 development, we expect that our focus on the resultative construction and its association with a verb in L2 production will lead to various constructive and creative inquiries that can illuminate domains of L2 acquisition and development as well as studies applying the usage-based theories to L2 learning.
Another limitation of the study is that we only examined L2 learners' knowledge and use of resultatives in the domain of written production. While corpus-based investigations on written production allow for less intrusive examinations of learners' language use, the production-only data fall short of revealing learners' overall knowledge of the relevant constructions, making it difficult to draw generalizable conclusions from our findings. This problem may be solved by including various experimental tools that assess learners' knowledge in production as well as in comprehension, such as acceptability judgment tasks, elicited picture description tasks, and online processing tasks. We leave such attempts as future research.
